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BASIC-ABSTRACT: 

Bonding norbomene based resin member (s) (A), moulded by block polymerisation 
in the presence of a metathesis polymerisation catalyst system, and other 
adherend (B) , pref . cured fibre reinforced unsatd. polyester resin member 
(Bl) , comprises using an adhesive (C) consisting of a chief ingredient (Cl) , 
which contains unsatd. polyester prepolymer (Cla) and does not contain styrene 
type polymerisable monomer, and curing agent (C2) . 

A) is a car, construction or civil engineering part, obtd. by block 
polymerisation, partic. reactive injection moulding of norbomenes like 
norbomene, dicyclopentadiene, and methyltetracyclododecene . (B) is metal, 
mbber, plastic, or other member. (Cl) is pref . vinyl ester type unsatd. 
polyester prepolymer. (C2) is selected from conventional radical 
polymerisation initiators like organic peroxides. (Cl) may contain a min . amt . 
of polymerisable monomer (s) other than styrene, e.g. unsatd. esters such as 
vinyl acetate, methyl methacrylate , diallyl phthalate, and TMP triacrylate in 
order to improve workability. 

USE - For adhering (A) and (B) , partic. (Bl) . 

ADVANTAGE - Provides strong adhesion of (A) and (B) with low cost and good 
workability . 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. ^\ 
3 . In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the adhesion approach of pasting up a partial saturation 
norbornene system resin member and adherend using unsaturated polyester system resin adhesives, in 
more detail about the adhesion approach of a partial saturation norbornene system resin member and 
adherend. 
[0002] 

[Description of the Prior Art] The method of obtaining mold goods, such as autoparts and engineering- 
works structural components, is common knowledge by carrying out the bulk polymerization of the 
norbornene system monomers, such as a dicyclopentadiene ^CP) and methyl tetracyclo dodecen 
(MTD), under existence of a metathesis catalyst system (for example, JP,63-241008,A etc.). 
[0003] Although the partial saturation norbornene system resin mold goods obtained by this approach 
are often pasted up with the member of a metal, rubber, and plastics and others and it may be used, 2 
liquid type epoxy system adhesives are mainly used from adhesive strength with partial saturation 
norbornene system resin being high as those adhesives as compared with other adhesives. 
[0004] However, 2 liquid type epoxy system adhesives have the fault in which bond strength differs, if 
base resin and a curing agent are not measured strictly. 

[0005] Therefore, as adhesives which replace these 2 liquid type epoxy system adhesives, it is cheap and 
the adhesives whose mixed ratio of base resin and a curing agent may not be strict are called for. 
[0006] As adhesives which suit such a purpose, the object for prizes of the unsaturated polyester system 
adhesives is carried out in the adhesion work site of fiber reinforced plastics (FRP). generally 
unsaturated polyester system adhesives consist of the base resin and the curing agents which consist of 
an unsaturated polyester system resin prepolymer and a styrene system monomer component - having 
the mixing ratio of base resin and a curing agent -- since expected bond strength is maintained 
even if it does not make a rate strict like 2 liquid type epoxy resin, handling is easy. However, even if it 
is going to paste up a partial saturation norbornene system resin member and adherend using the 
adhesives to apply, there is a fault that sufficient bond strength is not obtained. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention is made in view of such the actual condition, 
and it is cheap, and excels in an adhesive property, and is in offering the approach of pasting up a partial 
saturation norbornene system resin member (a) and adherend (b) with sufficient workability. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, wholeheartedly, as a 
result of examination, this invention person etc. found out that it was the main factor to which the 
styrene system polymerization nature monomer component contained in the base resin component of the 
conventional unsaturated polyester system resin adhesives spoils the adhesive property of a partial 
saturation norbornene ****** member, and completed this invention based on this knowledge. 
[0009] That is, according to this invention, it is under existence of a metathesis polymerization catalyst 
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system. Partial saturation norbornene system resin mold goods fabricated by the bulk polymerization It 
is the approach of pasting up (a) and adherend (b), and the adhesion approach characterized by using the 
adhesives which consist of the base resin which contains an unsaturated polyester system resin 
prepolymer and does not contain a styrene system polymerization nature monomer component as 
adhesives, and a curing agent is offered. 

[0010] Hereafter, the adhesion approach of of the partial saturation norbornene system resin mold goods 
(a) and adherend (b) concerning this invention is explained to a detail. 

[001 1] (Unsaturated polyester system resin adhesives) The unsaturated polyester system resin adhesives 
used by this invention mean the unsaturated polyester system resin adhesives which do not contain the 
styrene system polymerization nature monomer in base resin in the unsaturated polyester system resin 
adhesives which consist of the base resin usually used and a curing agent. 

[0012] Generally, unsaturated polyester system resin adhesives consist of the base resin and the curing 
agent which use an unsaturated polyester system prepolymer as a principal component. 
[0013] Generally base resin consists of the polymerization nature monomers which serve both as 
solvents, such as glycols, such as saturation polybasic acid, such as partial saturation polybasic acid, 
such as ** maleic anhydride and a fumaric acid, ** phthalic anhydride, isophthalic acid, and a 
terephthaUc acid, ** propylene glycol, ethylene glycol, dipropylene glycol, and a diethylene glycol, ** 
styrene, alpha methyl styrene, KURORU styrene, vinyltoluene, and a divinylbenzene, a cross linking 
agent, and a viscosity modifier, a polymerization inhibitor, an accelerator, and other additives. That 
is, it is the constituent which above-mentioned raw material **, **, and ** are made to react at 100-200 
degrees C for several hours, obtains the resin containing 100 molecular weight - thousands of 
prepolymers, dissolves this in **, adds if needed, and changes. 

[0014] Moreover, the vinyl ester system unsaturated-polyester-resin prepolymer called epoxy acrylate 
resin as base resin is developed in recent years (for example, JP,3-281514,A). 

[0015] A vinyl ester system unsaturated-polyester-resin prepolymer is a prepolymer which obtains the 
resin which carries out the pyrogenetic reaction of the epoxy compound which has an epoxy group in 
[ at least one or more ] a molecule, and the partial saturation monocarboxylic acid, such as an acrylic 
acid and a methacrylic acid, to the bottom of existence of esterifi cation catalysts, such as amines, and 
contains a prepolymer, dissolves this in the aforementioned **, adds the aforementioned ** if needed, 
and changes. The starting prepolymer can also be used as a base resin component instead of said 
prepolymer. 

[0016] Generally as a curing agent, a radical polymerization initiator well-known as a radical 
polymerization initiator can be used. 

[0017] Specifically, organic peroxide catalysts, such as methyl-ethyl-ketone peroxide, cyclohexanone 
peroxide, and JIKUMIRU peroxide, are mentioned. Moreover, the organic-acid salt of cobalt, aromatic 
series tertiary amine, etc. are also combinable with these as an accelerator. 

[0018] In this invention, the unsaturated polyester system resin constituent using a polymerization 
nature monomer which does not contain the polymerization nature monomer shown in the 
aforementioned **, or is different from a styrene system polymerization nature monomer as ** is used 
into the base resin of said unsaturated polyester system resin adhesives. 
[0019] Specifically as a different polymerization nature monomer from such a styrene system 
polymerization nature monomer, partial saturation ester, such as vinyl acetate, methyl methacrylate, 
diallyl phthalate, and trimethylolpropane triacrylate, is mentioned. What is necessary is just to use it 
suitably if needed, since it is necessary to adjust viscosity for workability etc. although it is more 
desirable not to contain such a polymerization nature monomer as much as possible, either. 
[0020] As an example of adhesives usable to this invention, DIGO rack AC605P (a trade name, Showa 
High Polymer make), the neo pole 8414 (a trade name, Japan U-PiCA make), Dick FG-800 (a trade 
name, Dainippon Ink make), etc. are illustrated. 

[0021] (Partial saturation norbornene system resin mold goods (a)) The partial saturation norbornene 
system resin mold goods used by this invention are resin mold goods obtained under existence of a 
metathesis catalyst system by carrying out massive ring opening polymerization of the norbornene 
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system monomer. The mold goods fabricated by reaction injection molding (RIM law) especially are 
excellent in thermal resistance, dimensional stability, absorptivity -proof, etc., and, moreover, it has the 
description of being lightweight. 

[0022] Although any are sufficient as it as long as a norbornene system monomer has norbornene rings, 
such as norbornene, a dicyclopentadiene, tetracyclo dodecen, and tricyclo pentadiene, and it has 
substituents, such as 5-methyl norbornene, 5-vinyl norbornene, 5-ethylidene norbornene, and methyl 
tetracyclo dodecen, if polycyclic norbornene system monomers of three or more ring formations, such as 
a dicyclopentadiene and tetracyclo dodecen, are used, a polymer with high heat deflection temperature 
will be obtained. Moreover, in order to use the ring-opening-polymerization object to generate as a heat- 
curing mold, even if few [ in / all / a monomer ], 30% of the weight or more of a cross-hnking monomer 
may be used preferably 10% of the weight. 

[0023] A cross-linking monomer is a polycyclic norbornene system monomer which has two or more 
reactant double bonds, and a dicyclopentadiene, tricyclo pentadiene, tetracyclo pentadiene, etc. are 
illustrated as the example. When a norbornene system monomer and a cross-linking monomer are the 
same objects, it is not necessary to use the cross-linking monomer of exceptionally others. 
[0024] A catalyst system can use a TASESHISU catalyst well-known as a catalyst system for ring 
opening polymerization of a norbornene system monomer which is indicated by JP,4-339821,A, 
cocatalyst, etc, 

[0025] Especially, as a catalyst, organic ammonium salt, such as molybdenum and a tungsten, is 
desirable, and organic ammonium salt which is indicated by especially JP,59-51991,A is desirable. 
[0026] As cocatalyst, the organic compound of aluminum or tin, division diethyl aluminum chloride, 
dioctyl aluminum iodide, ethyl aluminum dichloride, ethylaluminiumsesquichloride, n-propoxy ethyl 
aluminum chloride, etc. solve, and organic aluminum halide is mentioned. 

[0027] In using an organoaluminium compound as cocatalyst, it adds alcohol, a ketone, the ether, ester, 
and a nitryl compound suitably as an activity modifier. In addition to cocatalyst, to a reaction undiluted 
solution including cocatalyst, chloroform, a carbon tetrachloride, hexa chloro pentadiene, etc. may solve, 
and halogenated hydrocarbon may be used together to it (for example, JP,60-79035,A). Furthermore, 
halogenides, such as a tin tetrachloride, tetrachlorosilane, a magnesium chloride, and a germanium 
chloride, may be used together (for example, JP,63-186730,A). 

[0028] In RIM shaping, a metathesis catalyst is usually preferably used in the range of 0.1 to 20 
millimol about 0.0 1 to 50 millimol to one mol of a norbornene system monomer. An activator is 
preferably used in 1-10 (mole ratio) to a metathesis catalyst component. 

[0029] Moreover, to a norbornene system polymer, additives, such as an antioxidant, a filler, reinforcing 
materials, a pigment, a coloring agent, and an elastomer, can be added as indicated by this number 
official report. If an elastomer is added to reaction mixture, shock resistance is not only given to the 
polymer obtained, but it can adjust the viscosity of reaction mixture. Make reaction mixture dissolve or 
distribute them, and they are blended, or these additives are arranged in metal mold. 
[0030] In the desirable manufacturing method of norbornene system polymer mold goods, generally, a 
norbornene system monomer is divided into 2 liquid, and it puts into another container, and a metathesis 
catalyst is added to one side, an activator is added in another side, and two kinds of stable reaction 
mixture is prepared. Two kinds of this reaction mixture is mixed, subsequently to the inside of the metal 
mold of a predetermined configuration it pours in, and ring opening polymerization depended massive 
there is performed. In addition, reaction mixture is usually stored and operated under inert gas ambient 
atmospheres, such as nitrogen gas. 

[0031] (Adherend (b)) The adherend (b) used in this invention will not be limited especially if it can 
paste up with the usual unsaturated polyester system resin adhesives. 

[0032] As such adherend, cloth, plastics, fiber reinforced plastics (FRP), wood, a metal, etc. are 
mentioned, for example. Moreover, although it is natural, the above mentioned partial saturation 
norbornene system resin member may be used as adherend (b). 

[0033] Although various adapters are obtained by this invention, since the adapter which pasted up 
partial saturation norbornene system resin and FRP on the double layer especially, using FRP as 
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adherend (b) serves as [ in / mutually / a phase supplement and a routing / activity / of FRP / hand-lay- 
up ] composite material reduced sharply in shock-proof lack of FRP and rigid lack of norbornene system 
resin, it is convenient. 

[0034] In addition, with FRP, plastics, such as unsaturated polyester, epoxy, and a phenol, is stiffened 
under existence of a fiberglass mat and glass fabrics. 

[0035] as the shaping approach of FRP -- the hand lay up method, a spray up method, a filament 
winding method, a continuous-molding method, a casting centrifugal method, the bag method, the cold 
press method, the resin injection method, the protrusion rod method, the matched-die method, and a bulk 
molding compound (BMC) - law and a sheet molding compound (SMC) ~ although law etc. is 
generally mentioned as a well-known approach, the plastics member of high rigidity which combined 
fibrous reinforcement and resin, such as a glass fiber, by any approach is produced. 
[0036] (Adhesion front method of mold goods) 

** Usually wash the member front face by solvents, such as alcohol, as pretreatment of a pretreatment 
norbornene system resin member just before adhesion for cleaning and dust removing. 
[0037] Although an adhesive property can be raised by grinding a member front face with polish 
implements, such as a sanding paper and sandblasting, if it grinds with the rude polish implement of 
grain size not much, probably in order to affect the presentation on the front face of a member, adhesive 
strength declines on the contrary. Since it is such, it is desirable to grind more than No. 300 lightly with 
the grain size specified to JIS-R6001 using the polish implement of more than No. 500 preferably. 
[0038] Moreover, in order to raise adhesive properties, such as dust prevention, such as spreading of an 
approach well-known as an approach of making clarification front faces, such as rinsing besides the 
above, and alkali cleaning, and an antistatic agent, or surface treatment by the oxidizer, and corona 
discharge, surface treatment by the flame, the well-known pretreatment approach can be chosen suitably. 

[0039] ** the mixing ratio of the unsaturated-polyester-resin constituent (base resin) and curing agent of 
the adhesives used by adhesives this invention although rates differ by the class of base resin and 
curing agent, the desired setting time, etc., they are usually about 0.5 to five curing agents preferably 
about 0. 1 to ten curing agent to the base resin 100 section, the case of the unsaturated polyester system 
resin adhesives to apply 2 liquid type epoxy system adhesives ~ differing ~ the mixing ratio of base 
resin and a curing agent ~ it can treat by measuring for which bond strength does not need strict nature 
from the adhesives of an epoxy system since there is no rose ****** even if some gap is in a rate, and 
workability is good. 

[0040] A calcium carbonate, clay, an aluminum hydroxide, a barium sulfate, carbon black, various fiber, 
an elastomer, etc, may be added as a bulking agent, a low contraction agent, and a polish nature 
amelioration agent if needed. 

[0041] Moreover, an accelerator can be added and used suitably to bring hardening forward. A well- 
known accelerator can be used for general [ which is illustrated by naphthenic soap, such as lead, cobalt, 
and manganese, ] as an accelerator. 

[0042] ** Apply to the pasting-up method norbornene system resin member (a) or the adhesion side of 
adherend (b) said adhesives which carried out specified quantity mixing of the curing agent. The 
methods of application are brush coating, a spray, roll coating, and push from a gun, and general 
approaches, such as outflow spreading from the nozzle by the applicator, should just be suitably used for 
them. 

[0043] Although especially adhesives thickness is not limited, it is [ from / when applying so that it may 
be used by about 1-100 microns and may generally become as uniform thickness as possible prevents 
dispersion in bond strength ] desirable. 

[0044] the condition that adhesives carried out semi -hardening even to extent in which a fingerprint does 
not remain even if the adhesives applied to the norbornene system resin member force a finger although 
what is necessary is just to have performed it before adhesives hardened completely adhesion with a 
norbornene system resin member and adherend ~ the adhesion side of a norbornene system resin 
member and adherend ~ mutual pushing - the condition - adhesives ~ ** — it is desirable to leave it 
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until it fully hardens. While having left it, it is desirable to cover a two or more 100 g/cm load over an 
adhesion side at least. 

[0045] When adherend is FRP, a norbornene system resin member can also be pasted up by the 
production process of FRP. That is, unsaturated polyester system adhesives are applied to norbornene 
system resin, and adhesives are stiffened completely. On the other hand, the adhesion side of FRP is in 
the condition which carried out semi-hardening to extent in which a finger is forced on and a fingerprint 
remains slightly, and is stuck with the adhesion side of the norbornene system resin member which 
applied the above mentioned adhesives. Since fiber is in the interior of FRP, when the front face serves 
as concave convex in many cases and makes such a field an adhesion side, FRP of adherend pastes up in 
the state of semi-hardening, bond strength is [ direction ] strong and the dispersion also has it. [ little ] In 
the starting mode, since FRP is in a semi-hardening condition, it is required to prepare a load so that 
FRP may not be crushed. 
[0046] 

[Effect of the hivention] According to this invention, in pasting up a partial saturation norbornene 
system resin member (a) and adherend (b), it is cheap, and excels in an adhesive property, and the good 
adhesion approach of workability is offered. 
[0047] 

[Example] Although an example and the example of a comparison are given to below and this invention 
is explained still more concretely, this invention is not limited only to these examples. In addition, in the 
following examples, the section and % are weight criteria, as long as there is no notice especially. 
[0048] (Example 1) Following A liquid and B liquid were adjusted as a reaction undiluted solution. Put 
the liquid which put the styrene-isoprene-styrene block-copolymer (SIS; Nippon Zeon Co., Ltd. make, 
trade name Queen tuck 3421) 6.5 section polybutadiene (BR: Nippon Zeon Co., Ltd. make, trade name 
BR 1220) 1 section into the mixed monomer 100 section (dicyclopentadiene (DCP) 85% and methyl 
tetracyclo dodecen (MTD) 15%), and was mixed into two containers, and receive 11. of monomer 
components at one side. The diethylaluminium chloride (DEAC) was added, respectively so that it 
might become 40 millimols about 40 millimols and n-propanol (PA) and might become 20 millimols 
about tetrachlorosilane (B liquid). 

[0049] In another side, the phenolic antioxidant (ethyl corporation company make, trade name 
ETANOKKUSU 702) 3 section was further added for the Tori (tridecyl) ammonium MORIBU date per 
monomer component 100 section 10 millimols to 11. of monomer components (A liquid). Regurgitation 
mixing of the above-mentioned reaction undiluted solution was carried out with 1/1 of mixing ratios 
with the gear-pump-type casting machine equipped with a power mixer, and magnitude 750mmx750mm 
and a norbornene system resin member with a thickness of about 3mm were fabricated. 
[0050] The temperature of metal mold made the core side of 80 degrees C and a non-product side 50 
degrees C, and fabricated the KYABI side of a product side. A product side side front face does not have 
irregularity, and was fabricated, and, as for the non-product side side, many irregularity was fabricated. 
[005 1] The unsaturated polyester system adhesives (trade name: DIGO rack AC605P, Showa High 
Polymer Co., Ltd, make) which do not contain the styrene system monomer which carried out 1 section 
addition mixing of the methyl ethyl ketone peroxide to base resin as a curing agent in one side of the 
adhesion side front face of the unsaturated-polyester-resin plate strengthened with the fiberglass mat 
were applied with the brush by width of face of 12.5mm, and were made into the adhesion side. It was 
left for three days, having piled up the adhesion side of FRP which applied one side and adhesives of 
said norbornene system resin member by 30mm heavy cost, and having appUed about 1kg /of loads of 2 
cm. 

[0052] The load was taken three days after, and it cut in width of face of 25mm by the circular saw so 
that a plane of composition might become in the center. The member which strip-of-paper-like the 
norbornene system resin plate and FRP plate of 25mm width of face have joined in the center section in 
the plane of composition of 25mmxl2.5mm magnitude with die length of 100mm, respectively has been 
created. 

[0053] According to JIS-K -6850, the span distance of 100mm was opened, and this member was fixed 
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up and down, next it pulled up and down at the hauling rate of 10 mm/min, and bond strength was 

measured. A result is mentioned to Table 1. 

[0054] 
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[0055] (Example 2) The class of adhesives was experimented like the example 1 from DIGO rack 
AC605P except similarly changing a styrene system monomer to the unsaturated polyester system 
adhesives (trade name: Dick FG-800, Dainippon Ink, Inc. make) which are not included. A result is 
shown in Table -1. 

[0056] (Example 3) It changed to the unsaturated polyester system adhesives used in the example 1, and 

the same experiment was conducted with the unsaturated polyester system adhesives (the trade name 

neo pole 8414, Japan U-PiCA make) of a vinyl system, A result is shown in Table 1. 

[0057] (Example 1 of a comparison) The class of adhesives was experimented like the example 1 from 

DIGO rack AC605P except changing styrene to the unsaturated polyester (a lot number 4183, Japan U- 

PiCA Co., Ltd. make) of the orthochromatic phthalic-acid system to contain. A result is shown in Table 

-1. 

[0058] When measurement was repeated 10 times, respectively, each of about 44 kg/cm2, about 42 
kg/cm2, about 38 kg/cm2, and adhesives that is [ cm ] 2 about 0kg /, and does not contain styrene 
showed bond strength higher than the adhesives glue line in which bond strength contains styrene, 
respectively. 

[0059] (Example 4) The unsaturated polyester system adhesives (trade name: DIGO rack AC605P, 
Showa High Polymer Co., Ltd. make) which carried out 1 section addition mixing of the methyl ethyl 
ketone peroxide to base resin as a curing agent were applied to one side by the side of the product side 
of said norbornene system resin member with the brush by width of face of 12.5mm, and were made into 
the adhesion side. It was left at the room temperature until adhesives hardened completely. 
[0060] The activity which carries out the laminating of a magnitude 750mmx750mm fiberglass mat and 
the unsaturated-polyester-resin (lot number 4516, isophthalic acid system) 100 section which added the 
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1 section of methyl ethyl ketone peroxide as a curing agent by the hand lay up was repeated 10 times 
[0061] It was left for three days at it, having put the adhesion side of said norbomene system resin 
member which applied adhesives by 30mm heavy cost on one side of the semi-hardening side of these 
FRP mold goods, and having applied the load of about 1 kg/cm2 in the condition of having carried out 
semi -hardening of the front face of FRP mold goods to extent in which push and a fingerprint remain 
with a finger. 

[0062] The load was taken three days after, and it cut in width of face of 25mm by the circular saw so 
that a plane of composition might become in the center. The member which strip-of-paper-like the 
norbornene system resin plate and FRP plate of 25mm width of face have joined in the center section in 
the plane of composition of 25mmxl2.5mm magnitude with die length of 100mm, respectively has been 
created, 

[0063] According to JIS-K -6850, the span distance of 100mm was opened, and this member was fixed 
up and down, next it pulled up and down at the hauling rate of 10 mm/min, and bond strength was 
measured. A result is mentioned to Table 1 . 

[0064] When measurement was repeated 10 times, bond strength is about 46 kg/cm2, and the adhesives 
which do not contain styrene by this adhesion approach, either showed high bond strength. 
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